R.A.L.); Tel.: +82-2-3010-2799 (P.C.-W.L.); +1-858-784-8265 (R.A.L.) Figure S1 . Phylogenetic tree generated by DNA sequencing analysis of antibody genes in different organs. A total of 60 antibody genes were amplified by PCR and sequenced from the brain, heart, liver, and spleen. 10 heart antibody genes could be grouped into 4 major homologs. The H3 gene was most abundant as it appeared 5 times in the heart.
. Phylogenetic tree generated by DNA sequencing analysis of antibody genes in different organs. A total of 60 antibody genes were amplified by PCR and sequenced from the brain, heart, liver, and spleen. 10 heart antibody genes could be grouped into 4 major homologs. The H3 gene was most abundant as it appeared 5 times in the heart. Figure S2 . An agonist antibody induces cell migration. (A) Bone marrow from mCherry + mice was adoptively transplanted into lethally irradiated GFP + mice, which were then injected with H3 Ab (50 g/mouse, i.p., two times/week) for 3 weeks. Following the treatment, hearts were harvested from perfused mice and analyzed by immuno-fluorescence histochemistry. GFP + heart tissue sections (10 m) were incubated with anti-mCherry and DAPI antibodies and then scanned by confocal microscopy. Scale bars = 50 μm. (B) Representative images (1 week post-transplantation) of FVB/NJ mice transplanted with luc + bone marrow cells that were infected in vitro with the H3 Ab lentiviral vector or no Ab (control). Figure S3 . An agonist antibody regulates cell migration. (A) Bone marrow from mCherry + mice was adoptively transplanted into lethally irradiated GFP + mice, which were then injected with H3 Ab (50 g/mouse, i.p., two times/week) for 3 weeks. Following the treatment, hearts were harvested from perfused mice by 2% PFA and analyzed by immuno-fluorescence histochemistry. GFP + heart tissue sections (10 m) were incubated with anti-mCherry, DAPI, and anti-UCP1 antibodies and then scanned by confocal microscopy, suggesting that brown adipocyte migrated from the bone marrow to the heart. mCherry + cells co-stained for the UCP1 brown adipocyte marker, suggesting the mCherry + donor cells that migrated from the bone marrow to the heart were brown adipocyte-like cells. Scale bars = 50 μm. (B) Brown adipocyte gene expression as demonstrated by RNA sequencing assay. The hierarchal heat map clustering shown that the brown adipocyte have a distinctive pattern versus vehicle Ab treated human CD34+ cells. The expression profile of the induced brown adipocytes is consistent with previous reports. (C) Highly expressed brown adipocyte markers from the RNAseq analysis (n = 3 and 5) are summarized as Fragments Per Kilobase of transcript per Million mapped reads (FPKM). Figure S4 . An agonist antibody induces more mitochondria in the heart tissues. (A) After H3 Ab (50 g/mouse i.p. two times/week) was transplanted C57BL6 mice for 3 weeks, the hearts were scanned by electron microscopy. The white boxes indicate the images correspond to the adjacent magnified images. Scale bars = 1 or 2 μm. Table S1 . Unique brown and general adipocyte expressed genes.
FPK values for unique brown and general adipocyte markers. 
